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Curved Members 



oriented horizontally represents the effect of a two-way tension along the horizontal 
axis, as shown symbolically in Fig. 27.2. 

It is assumed that in a vertical orientation the angle 0 is measured from the 
vertical axis counterclockwise. For the case of 9 — 0, sin 0 = 0, and cos0 = 1, so 
that the deflection factor from Table 27.2 gives 

K u = 0.3927 - 0.3183 = 0.0744 

The effect of the vertically oriented loading on the horizontal displacement is 
obtained when 9 = 7t/2. Since sin(7r/2) = 1 and cos(7r/2) = 0, we get 

K u = 0.2500 - 0.3183 = -0.0683 

The sign is negative here because the ring attains an oval shape, with the vertical 
diameter increasing and the horizontal diameter decreasing. 

If next we consider the basic ring to be oriented horizontally, as shown in 
Fig. 27.2, and if we still use the same expression for K u , the question arises as to 
the appropriate angle convention. Clearly, using the same convention for the two 
orientations will not be satisfactory if we wish to derive a general formula. Let 
us see what kind of a substitution we would have to make in order to have the 
two K u factors consistent with the two orientations of loading. Suppose that in a 
vertical orientation, angle 9 defines a point on the ring at which the displacement 
is considered. The same point on the ring, when viewed from the horizontal line 
of loading, can be reached at an angle that is complementary to 90°, resulting in 
(7t/2) — 9. This assumption implies, for instance, that with 9 = 7r/2, the vertically 
oriented ring load (center of Fig. 27.2) produces a horizontal displacement. For 
the horizontally oriented load, 9 = 7r/2 gives the angle equal to zero and the 
displacement along the horizontal line of action. This statement follows from the 
symbolic diagram in Fig. 27.2. 

For vertically oriented ring loading, Table 27.2 gives 


K u = 0.2500 sin 9 + (0.3927 - 0.25000) cos 0 - 0.3183 



